Shh appears to act on both the epithelium and the ␤-catenin therefore affected the mechanism used to determine spacing and number of hairs. Second, the indermis to exert its proliferative effects. Shh induces ptc duction of two types of well-differentiated hair follicle transcription in many tissues, which allows ptc transcriptumors, classified as trichofolliculomas and pilomatricotion to be used as an indicator of the reception of Shh.
mas, occurs at a high rate. This surprising result sugIn the early hair follicle, ptc is transcribed in both the gests ␤-catenin has the novel ability to affect pattern, mesoderm and epidermis, suggesting that Shh is relike FGFs and BMPs, and growth, like Shh. ceived by both cell types ( Figure 1C) The common regulatory strategies used during organoZhou, P., Byrne, C., Jacobs, J., and Fuchs, E. (1995). Genes Dev. 9, 570-583. genesis make studies of hair and feather development informative to many developmental and cancer biologists. Now we have some ideas about genes that control placode density and spacing and those that control growth and differentiation. Further testing of the conclusions gleaned from gain-of-function experiments awaits the development of tissue-specific, loss-of-function mutations. Key issues remain to be addressed, including the identification of the mesoderm-derived signals that induce the initial placode pattern, the interactions between Shh and ␤-catenin in growth control, and the molecular nature of the myriad epithelial-mesodermal interactions that control patterning and growth of the follicle. The segregation and maintenance of pluripotent stem cells, and cyclical organ regeneration-the hair cycle-are special aspects of skin development that offer exciting prospects. Understanding hair and feather development and regeneration, including the roles of ␤-catenin, could lead to new ideas about tumorigenesis and the regeneration of other appendages such as lung, liver, or pancreas. These really would be "hair-raising" results.
